Background and objectives: The aim of this study was to investigate the effect of eight weeks of aerobic exercise on serum iron, serum ferritin, platelet count, mean platelet volume, and some immunity indices in non-athlete females.
influence immune responses to exercise, the importance of the immune system in maintaining the health of athletes, and the role of iron deficiency in reduced exercise in women, we aimed to investigate effects of eight weeks of aerobic training on hematological profile of non-athlete females aged 30 to 45 years.
MATERIAL AND METHODS
This semi-experimental study was done on 30 non-athlete females aged 30-45 years from Galoogah (Iran). Participants were not taking any medication and had no history of diabetes, hypertension and cardiovascular disease. Based on matched subject design and a walking test of 1600 meters, the participants were divided into an experimental and a control group. To monitor the diet, the participants first completed a 3-day dietary questionnaire, which was standardized by the Tehran University of Medical Sciences with acceptable validity and reliability (16) . Then, data were analyzed using the Food Processor Nutrition Analysis software. After preliminary assessment of daily energy intake, the type and amount of food required for each person were recommended based on the dietary habits.
Exercise protocol
The experimental group performed one hour of aerobic exercise at 60-70% of maximum heart rate for eight weeks, three sessions a week. Before each session, the participants warmed up for 10-15 minutes, and each session ended with 5-7 minutes of cool down. In the first week, the participants performed fast-walk repeatedly, along with stretching and jumping movements. In the second week, they ran for 2 minutes with four repetitions in two sets and in the eighth week they ran for 5 minutes with four repetitions in two sets. To measure the blood parameters, fasting blood sample (2 ml) was taken from brachial vein of participants before and after the completion of the 8-week aerobic exercise.
Statistical analysis
Given the normality and homogeneity of the data, dependent t-test was used to compare the pre-and post-test data for each group and independent t-test was used to compare the groups. All statistical analyses were performed using SPSS (version 18) and at significance of 0.05.
INTRODUCTION
Physical exercise facilitates increase in physical performance and maximal oxygen consumption (VO 2 max) and changes in the body's erythrocytic and immune systems (1, 2) . Iron is a rare mineral element that plays essential roles in the human body (3). It also crucial for optimal athletic performance, and delays muscular fatigue, increases VO 2 max, and decreases concentration of blood lactate (4). A study reported that eight weeks of rehabilitation aerobic exercise at 55% of the VO 2 max significantly reduces the concentration of ferritin and iron in patients with thalassemia major (5). Recent studies have shown that abnormalities in blood indices could be risk factors for coronary heart disease, especially arterial occlusive disease (6). Platelets play a major role in the pathophysiology of cardiovascular disease, thrombogenesis associated with atherosclerosis, and plaque formation mechanisms (7, 8). Although platelets are essential for normal blood coagulation, recent evidence suggests that abnormal function, accumulation and activation of platelets play a crucial role in acute coronary artery disease, myocardial infarction, unstable angina, and heart attack (9). It has been demonstrated that intense exercise can temporarily increase the incidence of primary heart attack and elevates the risk of thrombosis in cerebrovascular events (10, 11). Intense exercise stimulates the prothrombotic state, which may cause sudden cardiac arrest and acute myocardial infarction (12) . On the other hand, intense exercise activity increases platelet function (9, 10). In this regard, a study showed that four weeks of kickboxing training significantly increases platelet count and mean platelet volume (MPV) (13) . In recent years, the impact of physical activity on the immune system has been investigated by several studies. These studies have examined the effects of exercise on function of the immune system as well as other physical stressors such as burns, surgery, and acute myocardial infarction (14) . Wu et al. reported a significant increase in white blood cell (WBC) count and a significant reduction in number of lymphocytes, and no change in monocytes immediately after an ultramarathon race (15) . The effects of exercise on hematological variables, especially immune responses, have been debated in many studies. Given that a wide range of factors could 38/ Effect of Eight Weeks of. . . Table 3 , mean values for MPV and ferritin decreased in both groups in the post-test stage. However, the decrease was statistically significant only in the case of MPV. In the experimental group, the values for WBCs, granulocytes and platelets decreased slightly in the post-test, while the levels of lymphocytes and monocytes increased slightly. There was no statistically significant difference observed in these values between the two study groups.
According to

RESULTS
The physical characteristics of the participants in both study groups are presented in Table 1 . After the 8-week aerobic exercise, iron and ferritin levels decreased significantly in the experimental group, while MPV increased significantly (P<0.05). However, the platelet count in the experimental group did not change significantly ( immune cells (22) . During long-term exercise at moderate intensity, the contribution of lymphocytes to the increase in leukocytes is minimal, although the number of lymphocytes gradually increases compared to baseline (23) . Generally, the possible mechanisms that can increase leukocyte count after intensive exercise could be due to different hormonal effects on secretion, margination and emigration of WBCs (24). In other words, these changes are probably related to catecholamines, cortisol and some chemotactic factors since transient immunological impairment occurs under such conditions (15) . Nevertheless, its exact mechanism during exercise is unknown, but it is likely that some mechanical factors such as increased cardiac output and changes in endothelial cells of capillaries are involved in this process. In the resting state, less than half of the adult leukocytes are circulating in the cardiovascular system, a process known as demargination (25) . Finally, the insignificant change in number of immune cells following the exercise intervention can be attributed to training condition, duration, severity, type of exercise, age, gender, ethnicity, diet, and type of muscle fibers involved. We also found that the aerobic exercise program caused a significant decrease in the level of ferritin and iron in the experimental group, which is consistent with the findings of some other studies (3, 26) . However, two studies have reported that ferritin increases significantly following a period of aerobic exercise (27, 28) . A study on 39 female students showed that eight weeks of aerobic training at 70-80% of maximal heart rate significantly reduced ferritin level (29) . In study of Di Santolo, ferritin level in female athletes who had three months of regular training had no difference with control participants. They believed that this could be attributed to the type of activity (aerobic or anaerobic) (30) . Ramezanpour also reported a significant decrease in serum iron and ferritin levels after six weeks of aerobic training in young females (4). The body iron level is affected by hemolysis of red blood cells, increased body temperature, urinary iron excretion or sweat, and gastrointestinal bleeding. Inadequate intake of iron through diet ultimately leads to the use of iron stored as ferritin, resulting in ferritin reduction (31) . In other words, serum ferritin can be reduced
DISCUSSION
In the experimental group, eight weeks of aerobic exercise caused a minor decrease in WBCs, granulocytes and monocytes, but increased the level of lymphocytes slightly. These results are inconsistent with the findings of some other studies (15, 17, 18) . It is believed that immune responses during and after exercise rely on several factors including release of catecholamines, pituitary-adrenal axis, and feedback of immune cells. In addition, other factors such as intensity and duration of exercise, local muscle injury, metabolic changes, cortisol release, and increased body temperature could be associated with exercise-induced change in the immune response (19) . According to most studies, the intensity and duration of exercise can have different effects on the immune indices, indicating that moderate-intensity exercise imposes less stress on the immune system compared to long-term and intensive exercise. On the other hand, immunological studies have shown the involvement of many other mechanisms, stating that the release of stress hormones (cortisol and epinephrine), hemodynamic changes, and increase in body temperature mediate immune responses. In addition, neutrocytosis and lymphocytosis have a major role in this regard (6, 17, 18). Findings of Mcfarlin et al. showed that a period of aerobic exercise significantly increases the number of WBCs (17) . It has been suggested that reduced number of monocytes following long-term exercise may indicate adaptation to intensive exercise because monocytes produce some inflammatory mediators (such as interleukin1and prostaglandins), and this reduction in the number of monocytes ultimately influences these mediators. Low level of leukocytes may be due to exercise-induced increase in plasma volume (20) . Hasani et al. reported a significant decrease in the number of monocytes and WBCs and no significant change in platelet count following six weeks of progressive endurance training in nonathlete healthy men (21) . One of the reasons for the increase in lymphocyte count in the experimental group is the reduction of plasma glutathione levels, which may occur during aerobic exercise. Given that glutamine is important for rapid division of lymphocytes, the reduction of plasma glutathione levels may limit the proliferation of lymphocytes or other 40/ Effect of Eight Weeks of. . . hemodilution, which decreases platelet volume. It is thought that the main mechanism for the reduction of platelet count could be related to increase or maintenance of the blood pH following adaptation to exercise (39, 40) . We found that the eight weeks of aerobic exercise significantly increased MPV in the experimental group. Moreover, MPV values were significantly different between the experimental group and the control group, which could be associated with the reduction in plasma volume (41, 42). Evaluation of MPV can help determine the degree of platelet changes, and could be used as a simple index and a strong biological variable for platelet activation (43) .
CONCLUSION
The results of this study showed that the 8-week aerobic exercise could affect iron status. We recommend physical education instructors, athletes and non-athletes to consider iron supplementation during aerobic exercise, and modify appropriate training intensity based on the fitness and age of trainees to prevent risk of anemia. by intravascular hemolysis following exercise training, particularly in aerobic and endurance trainings. Another reason for the reduction in ferritin could be the gender of participants, as it is known that females can suffer from iron deficiency after mensuration and/or pregnancy (26, (28) (29) (30) (31) (32) . Our results are inconsistent with the results of other studies, which could be because majority of studies has been conducted on athletes, while our participants were non-athlete who may require longer and more intense trainings, at least at this age range (26, (28) (29) (30) (31) (32) . The results of this study showed that the eight weeks of aerobic exercise had no significant impact on platelet count in the experimental group (only a minor reduction). In addition, the platelet count had no significant difference between the two groups. In line with our findings, Ricci et al. stated that aerobic exercise has no significant effect on platelet count. However, two studies showed that aerobic exercise significantly increases platelet count (34, 35) . Inconsistent with our findings, Coppola et al. reported that aerobic training significantly reduces platelet count (36) . These inconsistencies could be related to gender of the participants, duration of the exercise, and type of exercise. Generally, platelets play an important role in the coagulation process and are involved in modulation of inflammatory processes while interacting with leukocytes (37, 38). One should not neglect the acute effect of exercise that causes hemoconcentration. On the other hand, adaptation to physical activity causes
